INTRODUCTION
Juveniles of highly mobile species must successfully navigate migration routes and travel to distant foraging grounds in order to survive. Yet, dispersal and development of foraging skills is often poorly understood. Dispersal is characterized by direct movement to foraging grounds, suggesting genetic or cultural incies, both genetics and learning are likely to play an important role in migration and the development of habitat preferences. For example, some seabirds, fledge by themselves or in the company of other naïve individuals, and are thus initially reliant on innate compass directions and responses to environmental cues (Weimerskirch et al. 2006 , de Grissac et al. 2016 . Over time they then develop foraging stra tegies that are similar to adults (Riotte-Lambert & Weimerskirch 2013 , de Grissac et al. 2017 . Initial reliance on innate cues could potentially be problematic for species that experienced large population declines and extirpation from breeding colonies (Payne 1977 , Hucke-Gaete et al. 2004 , Le Boeuf et al. 2011 , especially when conservation actions facilitate reintroduction through translocations (Deguchi et al. 2012 (Deguchi et al. , 2014 (Deguchi et al. , 2017 . In addition, the importance of learning migration behavior and foraging area selection are likely key components of how marine predators will cope with climate-driven changes to ecosystems (Hazen et al. 2012a ). Flexibility may hinge on the capacity of juvenile individuals to explore new regions, in contrast to adults that exhibit restricted ranges and high fidelity to specific foraging areas (Baylis et al. 2012 , Costa et al. 2012 .
Juvenile seabirds are free of reproductive constraints, have different energetic requirements, are more naïve than adults, and thus often have distinctive behavior, foraging preferences, and distributions than adults (Wanless & Harris 1991 , Gutowsky et al. 2014a , Fayet et al. 2015 . They may also engage in riskier behavior than adults. For many species, survival rates of first-year juveniles are lower than for adults as initial mortality is high (Alderman et al. 2010 , Deguchi et al. 2014 , VanderWerf & Young 2016 . For long-lived species, such as albatrosses, the immature phase is lengthy (3−12 yr), and these individuals make up a large portion of the population (Porter & Coulson 1987 , Crespin et al. 2006 . The recruitment of immature individuals into the breeding populations is key to maintaining populations, and reduced juvenile recruitment is a documented cause of population declines (e.g. Terauds et al. 2006) . Similarly, juvenile recruitment can drive variation in population levels (Payo-Payo et al. 2016) . Presumably, mortality risk decreases as individuals gain experience (e.g. Fay et al. 2015) . In some cases, immature seabirds have a tendency to be more vulnerable to fisheries bycatch than adults (Weimerskirch & Jouventin 1987 , Murray et al. 1993 , Bregnballe & Frederiksen 2006 ), yet adult individuals are more often caught as fisheries bycatch in temperate and subpolar regions (Gianuca et al. 2017 ).
Short-tailed albatrosses Phoebastria albatrus, listed as endangered in the United States, Japan, and Canada, and Vulnerable by the IUCN, are in recovery from near extinction due to human exploitation for feathers in the early 19th century (Austin 1949 , Hasegawa & DeGange 1982 , Zador et al. 2008 . Once, this species was likely the most abundant albatross in the North Pacific, with a population estimated to be in the millions of individuals (Austin 1949 , Causey et al. 2005 ; now the population is estimated to be ~4300 birds (USFWS 2014). Short-tailed albatrosses breed on subtropical islands; the majority of breeding is limited to 2 islands: Torishima and Minami-kojima. Additional breeding by a handful of pairs has occurred in the northwest Hawaiian Islands (USFWS 2014). Torishima is an active volcano and eruptions pose a potential threat to this species (Finkelstein et al. 2010) . Therefore, in February 2008-2012, a total of 70 one month old short-tailed albatrosses were translocated from Torishima to Mukojima, in the Bonin (Ogasawara) Islands, where they were hand-reared to facilitate reestablishment of a historical colony (Deguchi et al. 2012 (Deguchi et al. , 2014 . Though the islands are in relatively close proximity (~350 km), the shift in geographic starting point could influence migratory routes and distributions of chicks fledging from the translocation site on Mukojima. As of the 2013−2014 breeding season, at least 2 birds from the translocated cohorts have paired and started breeding on Mukojima and adjacent islands (Deguchi et al. 2017) .
Though numbers of short-tailed albatrosses remain comparatively low, the rapid population increase suggests high juvenile survival (Zador et al. 2008) , and is one probable cause of range reoccupation in the Bering Sea (Kuletz et al. 2014) . High survival suggests efficient foraging strategies or sufficient foraging opportunities during the immature phase. Yet, juvenile short-tailed albatrosses are still the most vulnerable portion of the population to mortality at sea (Suryan et al. 2007 , Deguchi et al. 2014 . This can partially be explained by higher fisheries overlap (Suryan et al. 2007 ). Adult short-tailed albatrosses forage over both oceanic and neritic habitats across the North Pacific (Hasegawa & DeGange 1982 , Suryan et al. 2006 , concentrating along biologically productive shelf-break areas (Piatt et al. 2006) , while juveniles appear to use shelf-based habitats more, especially in the Sea of Okhotsk, Bering Sea, and along the US west coast (Suryan et al. 2007 , Deguchi et al. 2014 . The risks juveniles encounter are especially pertinent, when considering conservation actions such as translocations and colony reestablishments, as the success of these efforts hinges on juvenile birds surviving to enter the breeding population in their new locality (Jones & Kress 2012) .
The primary goals of this study were to quantify the development of movement patterns and spatial distributions of short-tailed albatross fledglings through their initial flight years and compare naturally reared and translocated chicks. In addition, we qualitatively compare and discuss migratory routes and distributions of fledglings and previously tracked adults to better understand the potential for innate orientation and habitat preferences of juvenile birds. These analyses provide new insight into movement patterns of an understudied life history stage (Hazen et al. 2012b ) of a species recovering from near extinction, but still less than 1% of its historical population size.
MATERIALS AND METHODS
Short-tailed albatross chicks were tagged in early May within 3 wk prior to fledging with solar GPS/ Argos PTT-100 satellite transmitters (Microwave Tele metry), annually from 2008 to 2012 (2008: n = 10; 2009: n = 14; 2010: n = 12; 2011: n = 14; 2012: n = 12) . Transmitters weighed 22 g (<1% body mass). Each year, 10-15 chicks were translocated from Torishima (30°29' N , 140°18' E), 350 km to the southeast to Mukojima (27°41' N , 142°07' E). Annually, 40-50% of the translocated chicks were tagged along with an equivalent number of naturally reared chicks on Tori shima (Deguchi et al. 2014) . Sex was determined using blood samples and molecular methods (Fridolfs son & Ellegren 1999) .
Transmitters were attached using 2 methods: tape and harnesses. Most transmitters (n = 46) were attached to back feathers using Tesa ® tape. Transmitters attached using figure-8 harnesses were fit to 2 birds from each colony, annually (Higuchi et al. 1996 (Higuchi et al. , 2004 . For this study, we included birds that survived post-fledging to sustained flight (mean speed of > 20 km h −1 ; harness: n = 15; tape: n = 36; overall 85.5%), and excluded locations during the post-fledging 'drift' period (< 5 km h −1 , lasting 8−12 d on average) (Deguchi et al. 2014) . The short-tailed albatross population was estimated to be a maximum of 3400 birds during the years of this study, roughly half of which are immature birds (0−7 yr old) (P. Sievert & H. Hasegawa unpubl. data). Thus, 51 birds represent roughly 3% of the immature population.
Transmitters recorded up to 6 GPS locations per day at 2 or 4 h intervals. Locations were transmitted every 3 d through Service Argos (CLS America). Position accuracy was <10 m. Erroneous locations, including occasional time-related errors (< 3%), were filtered based on animal speed (< 80 km h −1 ) (McConnell et al. 1992 ) and identification of time-specific errors (Deguchi et al. 2014) . We interpolated hourly locations in MATLAB software (MathWorks); however, we did not interpolate locations across gaps > 24 h. The remainder of data processing was done in R (R Core Team 2016). Statistical significance was considered to be p < 0.05.
Movements
We investigated departure angles and path sinuosity for the 3 mo post-fledging to investigate potential consequences of translocation on initial at-sea movements. We quantified departure bearing as the circular mean of each point-to-point absolute direction up to 10 d after birds obtained sustained flight (de Grissac et al. 2016) . We then calculated the bearing (rhumb line) between the colony and locations at the end of June, July, and August along with the associated great-circle distance. Path straightness was calculated as the point-to-point distance divided by the great-circle distance from the initial point to the end point. Circular statistics were used to test for differences in bearings between groups (Agostinelli & Lund 2013 ) and AN OVAs were used to test for difference in path straightness. Daily travel rates (km d −1 ) were calculated for each bird for each day with >11 locations and each month with > 9 d. Then, linear mixed models with individual as a random effect were used to test for differences between time periods, colonies, and sex. ANOVA F-test results were used to evaluate factor significance (Bolker et al. 2009 ).
Spatial distributions
To assess albatross association with oceanographic habitats, we determined the proportion of albatross hours within continental shelf (≥200 m depth), shelf break (200−≥1000 m), slope (1000−≥3000 m), and oceanic (> 3000 m) waters. We extracted bathymetry from ETOPO1 (Amante & Eakins, 2009) as the average depth within a 1 arc-minute grid cell and then categorized each point into bathymetric habitats described above. Likewise, we calculated the time spent within national exclusive economic zones (EEZ; VLIZ 2014) to inform conservation and management efforts across the North Pacific.
Kernel density estimates (KDE) were computed to quantify spatial distributions of immature birds by sex, source colony, age class, and season. Age class was considered to be initial dispersal (summer), flight year 1, flight year 2, and flight year 3+ (3−5 yr). No tagged birds sustained flight for more than 10 d after fledging in May; therefore, June was considered the first full month of flight; thus, a year of flight spans from June to May. Interpolated tracks were projected using a Lambert's equal-area azimuthal projection. Then, a utilization distribution (UD) was computed for each group in 'adehabitatHR', on a 5 × 5 km grid with a bivariate normal kernel (Worton 1995 , Calenge 2006 . We chose a smoothing parameter of 50 km (h), as this is roughly equivalent to the average distance traveled between GPS fixes. Due to unequal sample sizes of individuals across time, we chose to apply a consistent smoothing parameter, rather than adjust with each comparison. We calculated the utilization distribution overlap index (UDOI) for the 50% UD representing the core area of distribution and 95% UD representing the range (Ostfeld 1986 , Fieberg & Kochanny 2005 , Suryan et al. 2007 ). This index equals 0 when there is no overlap, 1 for complete overlap of uniform distributions, and values <1 in dicate less overlap, while values >1 indicate more overlap relative to uniform space use (Fieberg & Kochanny 2005) .
The influence of the number of individuals tracked on the area of KDE estimates at the core and range scales of the source colonies was assessed using a randomization approach (Hindell et al. 2003) . We constrained this analysis to the first 2 flight years. Since individuals were not tracked for the same amount of time, a sample unit was considered to be a unique individual, month, and year combination. KDE and associated areas were calculated across the range of sample units for 10 iterations to assess differences in area use between source colonies and sexes.
Since the same individuals were tracked across multiple years, we calculated the UDOI between consecutive years, to assess individual fidelity to core and range areas and compared these to the UDOI of random pairings of the same year combinations (Breed et al. 2006 ). In addition, we calculated the nearest-neighbor distance from daily averaged locations in flight year 2 versus flight year 1 and so on, to quantify spatial fidelity and exploratory movements. We classed daily locations based on their nearestneighbor distance as site faithful versus exploration at increasing distances (Orben et al. 2015) . This was repeated for randomly paired tracks to assess whether individual spatial fidelity was higher than what might occur at random.
RESULTS
Transmitters attached via tape generated up to 8 mo of data starting in late May (Table 1) . Harnessed birds provided location data for up to 5 yr (Table 1) , with 5 birds tracked into their third year, 3 birds into the fourth year, and 1 bird into its fifth year (the GPS failing after 1750 d). This was the only instance of the GPS receiver failing before transmissions ceased. Our primary concern was minimizing the mass of the tag and burden to the animal; therefore, the tags were not modified for marine use. Thus, the prolonged tracking periods were far beyond our initial expectations. We did, however, lose contact with 3 transmitters that ceased earlier (after 23−40 d) than the other transmitters attached with tape, which began, presumably, falling off at 60−90 d. Likewise, transmitters from 2 birds fitted with harnesses ceased transmitting in the first summer (after 43 and 83 d). We do not know whether the premature cessation of signals was caused by transmitter loss, transmitter failure, or bird mortality, although 1 of these 5 individuals was resighted back on colony in subsequent years. Tracks occasionally had gaps > 24 h between locations (3.8 ± 7.5 d, maximum = 105 d, n = 646, with 11 birds having gaps > 2 wk).
Dispersal and movements
Fledgling short-tailed albatross were an average of 587 ± 161 km away from their source colonies when (Table 2) . In their first summer, 81% of birds that were tracked through August went to the Bering Sea; this did not differ between sexes or colonies (p > 0.05).
Overall 21% of birds entered the Sea of Okhotsk in their first flight year (including both transmitter attachment types); the proportion of birds from the 2 source colonies that made this foray did not differ between source colony -Torishima: 0.15, Mukojima: 0.26, χ 2 1, 53 = 0.369, p = 0.54) or sex (female: 0.18; male: 0.24; χ 2 1, 53 = 0.028, p = 0.866. Of the birds tracked from May to January during the first flight year (n = 13; primarily birds wearing harnessattached tags), 85% visited the Canadian EEZ and 69% visited the EEZ off the US west coast. Daily travel distances varied seasonally and were highest in winter and spring, and lowest in summer; birds traveled longer distances each day once they reached their third flight year (Table 2) .
Immature short-tailed albatross spent the majority of their time in national waters (83%), visiting the EEZs of 5 countries (Table 3) . Most of this time was spent within Alaskan (39%) and Russian waters (32%); however, across seasons, birds maintained a constant presence in Alaskan waters, while occupancy of Russian waters was highest in the summer and fall (Table 3 ). The closest that any of the fledglings came to the Senkaku Islands was when a 27 Fig. 1 . At-sea tracks of immature short-tailed albatross Phoebastria albatrus after fledging from Torishima and Mukojima overlaid with the 50% utilization distribution (pink) indicating core areas of use for all birds tracked in this study up to age 5. Torishima is indicated by a dark pink circle and Mukojima by a light pink triangle, and tracks from the first 10 flight days of birds originating at each colony are shown in the respective color to highlight initial dispersal behavior. The short-tailed albatross colony on the Senkaku Islands is denoted by a red square. Kernel densities were calculated on a 5 × 5 km grid with a 50 km smoothing factor and a Gaussian kernel female third-flight-year bird from Torishima came within 774 km on 2 February 2014 ( Fig. 1 ).
Seasonal and ontogenetic changes
In summer, core distributions of first-and secondyear birds were concentrated in the Kuril Islands, Sea of Okhotsk, and Bering Sea (Fig. 2) . In autumn, birds moved north within the Bering Sea and east along the Aleutian Islands, and in winter, birds moved out of the northern Bering Sea and portions of the western subarctic. The winter range of birds was the greatest; some birds remained near the Aleutian Islands and southeast Bering Sea, others traveled south along the North American west coast, while others returned to Japan and the Kuril Islands. In spring, birds moved north to the Gulf of Alaska and eastern Aleutians, and some returned to the western Pacific and the vicinity of their home colonies (Supplement 1: Track animation at www.int-res.com/ articles/suppl/ n035 p023_supp/).
As birds aged, distributions became more constricted. Core areas of harnessed birds were 16% smaller in year 2 (n = 10) than year 1 (n = 15) and 46% smaller in year 3+ (individual n = 7, tracks = 13) than year 1. Core areas in the Gulf of Alaska were negligible in year 3+, and though in general core areas were small along the US west coast, they were smaller and farther north for birds in their third plus year (Fig. 3) . Overlap between year 1 and year 2 was high for ranges (95% UD, 1.84 UDOI); however, UDOI indicated low overlap for core areas (50% UD, 0.15 UDOI). Overlap between year 2 and year 3+ was high for ranges (95% UD, 2.31 UDOI), while UDOI indicated low overlap for core areas (0.18 UDOI). This was also the case for the 50% (Fig. 4) . In their first flight year, birds used oceanic domains more than birds in year 3+ (p = 0.01), while use of shelf-break and slope habitats was significantly lower in the first year than the third plus year (p < 0.05), with intermediate levels seen in the second flight year (Fig. 4) .
Sexes and source colonies
Males and females exhibited high overlap in overall ranges (2.27 UDOI); however, the UDOI of core areas suggests low overlap (0.23 UDOI). This pattern continued into the first 2 flight years (Fig. 3) . Though there are subtle differences in location, the 50% UDs, the UDs for both males and females are limited to the continental margins, shelf-break regions, and the Sea of Okhotsk. We found no significant differences in daily travel distances between the sexes across all age classes (Table 2) , or use of bathymetric domains during the first 6 mo post-fledgling (F 4, 202 = 0.019, p = 0.776, Fig. 4 ). All birds tracked for complete subsequent years returned to the western Pacific in flight year 2; only 2 birds returned to close proximity to the colonies. Both were females and returned to their respective source colonies; one from Torishima re turned in late winter of her second year and one from Mukojima returned in early spring of her third year. The female from Torishima also flew close to Mukojima during the winter of her third year.
The source colony had minor influences on at-sea distribution. In the first summer, Torishima birds and Mukojima birds exhibited high overlap in ranges (1.18 UDOI), but low overlap in core areas (0.11 UDOI), similar to the overlap seen between sexes. Overall, overlap declined as birds aged, except for the UDOI of the 50% UD, which was similarly low between years 2 and 3 (Table 4) . Bathymetric domains used by Torishima and Mukojima birds within the first 6 mo of flight were not significantly different (F 1, 99 = 0.1406, p = 0.7081, Fig. 4 ). In the first 2 flight years, birds from Mukojima occupied more 29 Fig. 2 . Seasonal distribution of short-tailed albatrosses Phoebastria albatrus during their first 2 years of flight for (A) summer (n = 15 birds, June−August), (B) autumn (n = 13, September−November), (C) winter (n = 13, December−February), and (D) spring (n = 13, March−May). The contours shown (from darkest to lightest) are the 95% utilization distribution (UD), 75% UD, 50% UD, and 25% UD. Kernel densities were calculated on a 5 km grid with a 50 km smoothing factor and a Gaussian kernel.
Only birds with transmitters attached by harness are included expansive core areas; however, 3 Torishima colony birds traveled farther south along the US west coast (Fig. 3, Fig. S1 (area estimates) in Supplement 2 at www.int-res.com/ articles/suppl/n035p023 _supp/). Though the contours varied, core areas of both colonies were concentrated along the continental shelves of the North Pacific and the Sea of Okhotsk, and none occurred in the deep waters of the N orth Pacific basin (Fig. 2) .
Individual fidelity
N ine individuals were tracked through multiple years, resulting in 15 consecutive year pairs ( Okhotsk during their first year, and 2 returned there in year 2, while 1 individual entered the Sea of Okhotsk first during its second flight year and returned in its third. From year 1 to year 2, individual UDOI (n = 9) of core and range distributions were 0.04 ± 0.04 (50% UD) and 0.61 ± 0.27 (95% UD). In comparison, randomly paired individuals showed less overlap for range distributions (0.38 ± 0.29, n = 36) and similarly low levels of overlap for the 50% UD (0.02 ± 0.03). Between year 2 and 3, individuals had a higher than normal overlap between range areas (1.24 ± 0.4, n = 5), and again low overlap be tween 50% UDs (0.09 ± 0.05). Randomly paired year 2 and 3 distributions had lower similarity for the 95% UD (0.45 ± 0.42, n = 18) and 50% UDs (0.02 ± 0.03). Only 1 individual was tracked for a full fourth flight year and this bird appeared to be more site faithful than average (year 1:2 50% UDOI = 0.11; year 2:3 = 0.17; year 3:4 = 0.19). Compared with year 1, year 2 birds did not exhibit site fidelity more than might occur by chance, as indicated by complete overlap of the standard deviation of the nearest-neighbor curves (Fig. 5) . Third-flightyear birds returned to locations within 20 km of where they visited previously (in year 1 and 2) more frequently than might be expected at random, though this effect declined at larger scales (Fig. 5) . At the scale of 20 km, individuals continued to explore new areas as they aged (year 2: 86 ± 7%; year 3: 65 ± 6%; year 4: 52% new spatial territory).
DISCUSSION
During their initial flight years, juvenile shorttailed albatrosses used an impressive portion of the North Pacific from tropical to arctic waters, including the transition zone, California Current system, subarctic gyres, and the marginal seas: the Bering Sea and Sea of Okhotsk. Within this expansive range, birds were remarkably consistent in their preference for productive shelf breaks and continental margins, reflected by the core areas of their distributions. We did find some initial differences in movement pat- terns of naturally reared and translocated fledglings; however, these did not lead to fundamental differences in bathymetric habitat use or distributions. Seasonally, juvenile short-tailed albatrosses were more widely dispersed and traveled more during the winter. Use of the Bering Sea shelf primarily occurred in summer and autumn, while the Aleutian Island chain was occupied year round. As birds aged, habitat use switched away from pelagic regions to shelf break and slope habitats, becoming more similar to adult distributions (Suryan et al. 2006 , Suryan & Fischer 2010 ). Individual immature short-tailed albatrosses have a broad spatial range, considerably larger than previously shown (Suryan et al. 2006 , Suryan & Fischer 2010 . Immatures had high use of the Sea of Okhotsk in contrast to adult-tracking studies (Suryan et al. 2007 ). The Sea of Okhotsk is part of the historical range (Hasegawa & DeGange 1982) , and more recently in 2002, one 6-mo-old bird was caught as commercial fisheries bycatch in the region (USFWS 2014). In the late 1800s, short-tailed albatrosses were abundant in the Bering Strait region, and around St. Lawrence Island in the summer (Nelson et al. 1887 ). These areas were visited by immature short-tailed albatrosses in this study. This is in contrast to few recent at-sea sightings and no use by previously tracked short-tailed albatrosses (Piatt et al. 2006 , Suryan et al. 2006 , Suryan & Fischer 2010 , Kuletz et al. 2014 . Use of the western coast of North America was common, and coincided with previous tracking studies and at-sea observations (Suryan et al. 2006 , Guy et al. 2013 , except in the southern California Current as tracked juveniles ranged into the region near Point Conception. In addition, one bird entered the Mexican EEZ near Baja. Perhaps these southerly excursions are not surprising given that short-tailed albatrosses were regularly seen in Mexican waters prior to 1900, and in more recent years a few individuals have been seen (Grinnell 1928 , Santaella & Sada 1991 . In the western Pacific, 1 bird entered the Sea of Japan, through Tsugaru Strait and 1 bird traveled as far south as 19.4°N into the tropical Philippine Sea, but were generally limited in this portion of the former range (Hasegawa & DeGange 1982) .
Within their more expansive ranges, the core areas of immature albatrosses overlapped with many of the key foraging areas identified in previous studies of adult short-tailed albatrosses: near the Kuril Islands, the Bering Sea outer shelf and slope region, and Aleutian Islands (Piatt et al. 2006 , Suryan et al. 2006 ). The population size of short-tailed albatrosses is increasing but is several orders of magnitude smaller than it used to be; therefore, it is likely that our observations of immature short-tailed albatrosses in the Sea of Okhotsk, Gulf of Alaska, and western coast of N orth America constitute reoccupation of historical foraging areas. It is uncertain, however, why immature birds occupy regions not typically used by adults. Such differences in distribution could be driven by innate differences in the foraging capacity, aerodynamic performance between immatures and adults (Shaffer et al. 2001a , Suryan et al. 2008 , or by timing and energetic constraints (e.g. molt, recovery from reproduction) faced by annually breeding birds that prevent them from visiting more distant seasonally productive regions (e.g. California Current and Gulf of Alaska). Regardless, the movement patterns documented by the present study highlight the impressive capacity of immature short-tailed albatros ses to cross and explore the majority of the North Pacific.
Unlike immature and adult short-tailed albatrosses, other studies examining post-fledgling distributions of other albatross species have identified relatively low overlap between immatures and adults (Weimerskirch et al. 2006 , Alderman et al. 2010 , Gutowsky et al. 2014a . Initially, fledgling shorttailed albatrosses departed from their colonies with more varied and oceanic trajectories than previously tracked adults from Torishima who tended to follow the coast of Japan north to the Kuril Islands before either continuing along the continental margins or traveling offshore to make the crossing to the Aleutians (Suryan et al. 2006) . At a larger scale, both juveniles and adults departed their colonies with similar flight orientation, suggesting juveniles have an innate ability to orientate, similar to what was found for a number of other procellariforms (de Grissac et al. 2016) . Despite initial variability, the majority of fledgling birds arrived in the Bering Sea that first summer where their distributions overlapped with adults. This is in contrast to other albatrosses where segregation between adult and immatures has been ob served. For instance, juvenile wandering albatross Diomedea exulans foraged in less-productive subtropical waters where adults did not, possibly the result of competitive avoidance by juveniles and functional preference for wind speeds (Weimerskirch et al. 2006) . Segregation is even the case for shy albatrosses, where both adults and juveniles forage almost exclusively in Bass Strait and Southern Australian waters, yet show little overlap of core foraging areas (Alderman et al. 2010) . It is also the case for fledgling black-footed albatrosses (< 3 mo) who forage in subtropical waters, while adults prefer shelfbreak habitats in the N orth Pacific (Fischer et al. 2009 , Gutowsky et al. 2014a ). At present, competitive exclusion of preferred foraging areas by adult shorttailed albatrosses seems unlikely. However, competition likely occurred historically and, as population numbers increase, may become an important factor in shaping immature distributions. Density-driven processes seem likely to affect immature albatrosses, as, for example, survival of juvenile wandering albatrosses is related to population size (Fay et al. 2015) .
The individual variation in departure headings of fledglings leaving the 2 source colonies suggests that at the small and immediate scale, fledgling albatrosses are relying on in situ cues when making their first excursion from the colony. Yet, the apparent large-scale similarities between fledgling dispersal and adults (discussed in the previous paragraph), suggest innate orientation abilities. Often translocations are used to study the innate navigation capacity of animals (Thorup & Holland 2009) , and though we only moved fledglings 350 km, we found that birds from Mukojima had significantly different and more northerly paths than those from Torishima, suggesting that the translocated albatrosses were able to adjust to their new departure location. This is in contrast to some terrestrial bird species, such as juvenile sparrows, that need to learn their navigational map (Thorup et al. 2007 ). However, orientation was not absolute as there were a few albatross fledglings that went directly to the US west coast and 1 bird that never visited the Bering Sea shelf region in 3 yr, providing evidence for the ability of fledgling shorttailed albatrosses to adjust to proximate cues when choosing their destinations.
Undoubtedly, learning is a key part of the immature years for albatrosses. However, we found that immature birds tracked for 2 or more years showed only low levels of spatial fidelity. In fact, the farthest west, south, and east excursions were made by third-year birds, indicating continued exploration during these early years. At the same time, we observed shifts in habitat use towards regions favored by adults: shelf break and slope regions and a constriction of coreuse areas. After the first year, birds undergo flight feather molt; this energy expenditure and compromised flight performance could contribute to reduced core areas (Gutowsky et al. 2014b ). For short-tailed albatrosses, learning may constitute recognizing favorable foraging grounds, but perhaps more importantly, young birds may need to learn to recognize profitable foraging opportunities, and discern when to land, as taking off from the water's surface is energetically expensive for albatrosses (Shaffer et al. 2001b ). This may be reflected in the gradual shift of bathymetrically linked habitat preference that we observed. Previous tracking suggested that juveniles are traveling twice the distances per day that adult birds travel (Suryan et al. 2008) . We found seasonal differences in daily travel distances but we did not observe an ontogenetic shift in travel distance for our birds. How much time it takes to learn equivalent foraging skills is unknown. Short-tailed albatrosses reach adult plumage at 12 yr of age, yet recent observations indicate much younger birds are able to successfully breed (Deguchi et al. 2017) , suggesting learning foraging skills adequate for reproduction can occur relatively quickly. Immature short-tailed albatrosses showed distinct seasonal changes in their distributions. Preferred prey is generally unknown, but it seems reasonable to suggest that the once highly abundant short-tailed albatross is a generalist predator and scavenger and shifts prey species across its range (Tickell 2000) . Indeed, we saw little evidence that immature birds were developing regional preferences. The Aleutian Island chain, from Unimak Pass in the east to Seguam Pass in the west, marked one region with consistent year-round occupancy by immature short-tailed albatrosses. Likewise, the passes through the Kuril Island chain showed similar consistent occupancy. The eastern Aleutians are notable for high diversity and yearround densities of seabirds, particularly Unimak Pass (Renner et al. 2008) . Seguam Pass is a noted hotspot for short-tailed albatrosses (Piatt et al. 2006) . These passes provide predictable areas of strong tidal mixing and frontal zones that enhance foraging opportunities for surface-foraging seabirds, such as the short-tailed albatross , Ladd et al. 2005 . Presumably, seasonal shifts in distributions were influenced by changes in prey availability, as is often the case for highly mobile marine predators (Block et al. 2011) . During the winter, when prey may be less predictable across the N orth Pacific, birds traveled more each day and distributions shifted southward. Most birds visited the California Current during this time, though short-tailed albatrosses are seen in this region year round (Guy et al. 2013 ). The Gulf of Alaska was visited at high densities in the spring. Finally, the northernmost portion of their range, the Bering Sea, was favored in the summer and fall, when prey resources along the shelf break are known to be abundant (Springer et al. 1996) . This seasonal shift in distributions could also indicate a reliance on or preference for daytime foraging strategies by immature individuals. Like Hawaiian albatrosses (Conners et al. 2015) , adult short-tailed albatrosses may forage at night (Suryan et al. 2007 ); however, the extent to which this is region specific or important for immature birds is currently unknown.
In addition to prey resources, needs such as nest site and mate prospecting likely influence returning to breeding colonies, and thus influence seasonal distributions. Like adult females (Suryan et al. 2007 ), immature females may be remaining longer in the western Pacific. We saw some evidence of this as only females returned to the vicinity of breeding colonies, but our sample sizes were very small. Overall, we found no evidence of differences between sexes in distance traveled, space use, or bathymetric habitat preferences. This may be due to our small sample sizes, especially as birds aged, as spatial differences could be subtle due to each individual's expansive range, and/or the birds that we tracked were too young for sex-specific distribution patterns to develop. In other species of albatross, spatial segregation has been observed between breeding adults (Weimerskirch et al. 1993 , Phillips et al. 2004 , and attributed to size dimorphism (Shaffer et al. 2001a ), but it is not known whether this is the case for adult short-tailed albatrosses. For juveniles, size dimorphism between the sexes is likely small and this could be a contributing factor as to why we found no differences between the sexes in our study.
CONSERVATION IMPLICATIONS
Translocations are difficult, in particular for colonial or migratory species, and successes are associated with multiple site-and species-specific variables (Wolf et al. 1998) . Thus, changing the starting point of migration could have notable impact on distributions, as colony-level differences in non-breeding distributions are apparent for Laysan albatrosses (Young et al. 2009 ). Our multi-year comparison of translocated Mukojima and non-translocated Torishima short-tailed albatross shows that although core regions are dissimilarly shaped, they occupy the same large-scale habitats and regions. It is possible that at historically larger population levels, albatrosses from these colonies were segregated at sea. We did initially find that translocated Mukojima birds traveled less each day, potentially due to higher fledgling weights (Deguchi et al. 2014) . However, being heavier may contribute to or indicate higher fitness (Cornioley et al. 2017) . In general, for shorttailed albatross we suggest translocation has had no lingering or concerning effects on immature distributions, since individual fledglings from both colonies visited all key foraging regions and traversed the N orth Pacific basin multiple times. Observations of translocated fledglings at both Torishima and Mukojima, along with successful breeding efforts of translocated birds at Mukojima, support this conclusion (Deguchi et al. 2017) .
Individual immature short-tailed albatrosses explored most of the N orth Pacific during their initial flight years, showing an impressive ability to move and adjust to resources at an ocean basin scale. Once thought to have a population of millions of individuals (Hasegawa & DeGange 1982) , this spatial flexibility and exploratory capacity may be a key ecological trait that facilitated such a large population size and may be contributing to the faster-than-expected current population increase. Immature birds spend the majority of their time within the EEZ of Pacific Rim nations and more time in Russian waters than adult birds (Suryan et al. 2007 ). This implies different extents of vulnerability to specific fisheries for immature and adult birds, and continued conservation efforts are needed to protect the immature portion of the population.
As populations continue to grow, augmented by conservation efforts on land and at sea, we can expect short-tailed albatrosses to continue to recolonize historical ranges and foraging areas. Yet, no birds entered the EEZ surrounding the Senkaku Islands, where there is a colony of short-tailed albatrosses that show genetic separation from the population breeding on Torishima (Kuro-o et al. 2010) . The lack of exploration of these waters and waters even farther west in the subtropical marginal seas that were formerly used by short-tailed albatrosses (Hase gawa & DeGange 1982) suggests the potential for colony level at-sea segregation, particularly in these regions. This emphasizes the continued need for at-sea conservation efforts and identification (including genotyping, if needed) of by-caught individuals, since the seasonal patterns of spatial use of birds originating from the Senkaku Islands is unknown.
